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PREFACE 


The  object  of  preparing  this  synopsis  has  been  to  pro- 
vide a  handy  reference  book  or  guide  to  the  subject 
matter  of  the  various  reports  and  appendices  presented 
by  the  Royal  Commission  on  Sewage  Disposal. 

These  documents  terminated  with  the  issue  of  the 
tenth  report :  their  total  number  (published  under 
separate  covers)  amounts  to  some  thirty  volumes,  and 
it  is  no  easy  matter  for  the  reader  interested  in  a  special 
subject  to  find  the  particular  volume  he  requires,  and 
even  when  the  volume  has  been  found,  to  isolate  the 
special  section  required. 

In  this  synopsis  the  Commission's  reports  have  been 
dealt  with  seriatim  ;  the  plan  followed  being  to  extract 
from  each  report,  appendix,  etc.,  all  the  headings  and 
sub-headings,  thus  giving  in  condensed  form  the  subject 
matter  contained  in  them. 

Opposite  to  each  heading  or  sub-heading  will  be  found 
the  page  or  pages  of  the  Report  in  which  they  occur, 
whilst  the  number  of  the  Report  is  given  at  the  top  of 
each  page. 

It  is  hoped  that  this  reference  book  may  prove  of 
service  to  Counsel,  Engineers,  Medical  Officers  of  Health, 
Town  Clerks  and  others  who  may  have  occasion  to  refer 
to  the  Reports  of  the  Commission. 

G.  BERTRAM  KERSHAW. 

9,  Victoria  Street, 

Westminster, 

London,  S.W. 
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INTRODUCTION 

The  Royal  Commission  on  Sewage  Disposal  was  ap- 
pointed on  May  7,  1898. 

Up  to  this  time,  the  English  Local  Government  Board 
had  required,  save  in  exceptional  cases,  that  "  any  scheme 
of  sewage  disposal,  for  which  money  is  to  be  borrowed 
with  their  sanction,  should  provide  for  the  application 
of  the  sewage  or  effluent  to  an  adequate  area  of  suitable 
land  before  its  discharge  into  a  stream."  It  was,  how- 
ever, contended  that  in  many  cases  the  sewage  could  be 
satisfactorily  purified  by  artificial  processes  and  that 
these  methods  should  be  sanctioned  where  the  land 
obtainable  was  either  unsuitable  or  prohibitive  in  cost. 

The  Chairman  and  original  members  of  the  Commission 
in  May,  1898,  were  as  follows  : — 

Lord  Iddesleigh,  Chairman. 

Sir  Richard  Thorne  Thorne,  K.C.B.,  F.R.S. 

Professor  Michael  Foster,  F.R.S. 

Professor  William  Ramsay,  F.R.S. 

Major-Gen.  Constantine  Phipps  Carey. 

Dr.  James  Burn  Russell. 

Col.  Thomas  Walter  Harding. 

Mr.  Thomas  WiUiam  KiUick. 

Mr.  Charles  Philip  Cotton. 
The  Secretary  was  Mr.  F.  J.  Willis. 
The  terms  of  reference  of  the  Commission  were  :— 
"L  (i)  What  method  or  methods  of  treating  and 
disposing  of  sewage  (including  any  liquids  from  any 
factory,  or  manufacturing  process)  may  properly  be 
adopted,  consistently  with  due  regard  for  the  require- 
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ments  of  the  existing  law,  for  the  protection  of  the  pubUc 
health,  and  for  the  economical  and  efhcient  discharge 
of  the'  duties  of  Local  Authorities  ;  and 

"  (2)  If  more  than  one  method  may  be  so  adopted, 
bv  what  rules,  in  relation  to  the  nature  or  volume  of 
sewage,  or  the  population  to  be  served,  or  other  varying 
circumstances  or  requirements,  should  the  Particular 
method  of  treatment  and  disposal  to  be  adopted  be 

determined ;  and 

"  II  To  make  any  recommendations  which  may  be 
deemed  desirable  with  reference  to  the  treatment  and 
disposal  of  sewage." 


FIRST  (INTERIM)  REPORT  (13  pp.) 


Dated  July  12th,  igoi. 
Vol.  I.  [Cd.  685].    Price  2d. 
Contents. 

.  PAGE   IN  REPORT 

Preliminary  .......  yS 

Practice  of  Local  Government  Board     .        .  8 
Reason  for  reconsidering  Position  ...  8 
Scope  of  Work  of  this  Commission        .        .  8-9 
Are  some  sorts  of  Land  unsuitable  for  the  Puri- 
fication of  Sewage  .....  g 

Conclusion  i         ■        .        .        .  . 

Is  it  practicable  uniformly  to  produce  by  Arti- 
ficial Processes  alone  an  effluent  which  shall 
not  putrefy  and  so  create  a  nuisance  in  the 
stream  into  which  it  is  discharged     .        .  g-jo 
Conclusion  2  .... 

Bacteriological  Quahties  of  Effluents.  Sewage 

Effluents  in  Relation  to  Disease 
What  means  should  be  adopted  for  securing  the 

better  protection  of  our  Rivers  . 
Conclusion  3         .        .  , 
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11-  12 

12-  13 

Vol.  II.  [Cd.  686]  Price  4s.  6d.,  dated  1902  (573  pp.) 

Evidence. 

This  volume  contains  the  evidence  taken  before  the 
Commission  to  the  22nd  May,  1901  (35th  day). 
The  following  witnesses  were  examined  :— 

NAME  AND  DESCRIPTION.  v»-rTii.T~  „ 

Adrian       AlfrPrI  1  ^^^^^-^  o^  ™nce.      page  ,n  report 

Aonan,    Alfred    Douglas,    Existing  law  relat- 
C.B.,  Assist.  Sec.  L.G.B.       ing   to  Sewage 

Disposal     .  . 
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NAME  AND  DESCRIPTION. 


Murray,   A.,  Chief 
Scottish  L.G.B. 


Deane,  L.  E.  H.,  Engineer- 
ing Inspector,  Irish  L.G.B 

Tatton,  R.  A.,  Chief  Inspec- 
tor, Mersey  and  Irwell 
Joint  Committee 

Scudder,  Franlc,  Chemist  to 
Mersey  and  Irwell  Joint 
Committee  .... 

Wilson,  William  Henry, 
Deputy  Clerk  and  Soli- 
citor to  Mersey  and  Irwell 
and  Ribble  Joint  Committee 

Naylor,  William,  Chief  In-  General, 
spector,     Ribble  Joint 
Committee 

Edwards,  Trevor,  Clerk  and 
Solicitor  to  West  Riding 
of  Yorkshire  Rivers  Board 

Wilson,  Dr.  H.  M.,  Chief 
Inspector  West  Riding  of 
Yorkshire  Rivers  Board  . 

Thomson,  Dr.  Theodore, 
Medical  Inspector,  L.G.B. 

Crimp,  W.  Santo,  Consult- 
ing Engineer 

Curphey,  W.  S.,  Inspector 
under  Alkali  Act 

Cameron,  Donald,  City  En- 
gineer of  Exeter 

Dibdin,  W.  J.,  Chemist  . 

Ducat,  Col.,  Engineer  . 

Adeney,  W.  E.,  Chemist  . 

Ward,  H.  M.,  Prof,  of  Bot- 
any, Cambridge  Univ.  . 
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General 
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19-29 


29-49 
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86-97 

98-101 

101-114 

114-138 
138-148 

148-159 
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Woodhead,  G.  S.,  Director 
of  Research  Laboratories 
of  Roy.  College  of  Phy- 
sicians and  Surgeons 

Frankland,  Sir  Ed.,  K.C.B., 
Chemist 

Scott  Moncrieff,  W.  D.,  En- 
gineer 

Garfield,  J.,  Engineer  .  . 
Roscoe,    Sir   H.,  F.R.S., 

Chemist 
Dibdin,  W.  J.,  Chemist  .  . 

Tatton,  R.  A.,  Engineer  . 
Barwise,   Dr.   S.,  County 

M.O.H.,  Derbyshire 
Rideal,  Dr.  S.,  Chemist 
Latham,  B.,  Engineer  .  . 
Whittaker,  C.  J.,  Engineer    General     .     .     .  279-286 
Cosham,  T.,  Representative    "  Cosham  "  Patent 

of  The  Natural  Purifica-      Tank     .    .    .  286-287 

tion  Company 

Hope,  A.  P.,  Chemist  .  .  "  BaciUite  "  process  287 
Jagger,  H.  B.,  Representa-    "Carbonised  Re- 

tive  of  Carbonised  Refuse       fuse  System  "  .  288-290 
System  of  Sewage  Purifi- 
cation 

Stoddart,  F.  W.,  Chemist    Stoddart  Patent 

Filter     .     .     .  290-295 

Brown,  W.,  Representative    "  Reeves  "  System  296-298 
of  Reeves  Chemical  Sani- 
tation Company 

Sillar,  W.  C,  and  Archibald,    "  A.B.C.  "  process  298-304 
Douglas,  Representatives 
of  the  A.B.C.  Company 

Wollheim,  H.,  Inventor  of    "  Amines  "  pro- 

"  Amines  "  process  .    .       cess  ....  304-308 


NATURE  OF  EVIDENCE.        PAGE  IN  REPORT 

General     .     .     •  168-177 


Mainly  Chemical  .  177-182 

General     ...  182-194 

General  .  .  •  194-200 
General     .     .     .  200-223 

Chemical  and  Gen- 
eral ....  223-238 
General     .    .    .  238-239 
General     .    .    •  239-244 

Mainly  Chemical  .  244-269 
General     .     .     .  269-278 


4 


FIRST  REPORT,  VOL.  II 


NAME  AND  DESCRIPTION. 

Harrison,  W.  H.,  Chemist 


Edson,  William,  City  Sur- 
veyor, Ripon  .... 

Bagshaw,  Frank,  borough 
Surveyor,  Harrogate 

Fowler,  G.  J.,  Chemist  . 

Whittaker,  C.  J.,  Engineer 
Newton,  W.  J.,  Engineer  . 

Barnes,  Joseph,  Sewage 
Works  Manager  . 

Houston,  Dr.  A.  C,  Bacte- 
riologist, and  McGowan, 
Dr.  G.,  Chemist  . 

Scudder,  F.,  Chemist  . 

Wilson,  Dr.  H.  M.,  Chief 
Inspector,  West  Riding  of 
Yorkshire  Rivers  Board 

Chatterton,  G.,  Engineer  . 

Tatton,  R.  A.,  Engineer  . 

Balfour,  D.,  Engineer  . 

Prescott,  W.  H.,  Borough 
Engineer,  Reigate 

Candy,  Frank,  Representa- 
tive of  International  Puri- 
fication Syndicate 

Harding,  Col.  T.  W.,  Chair- 
man of  Leeds  Sewage 
Committee 

Strachan,  G.  R.,  Engineer  . 

Hibbert,  H.  F.,  Chairman  of 
Chorley    Sewage  Com- 
mittee   
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Leeds  Sewage 
Works,  and  Gen- 
eral .... 

Ripon  Sewage 
Works  . 

Harrogate  Sewage 
Works  . 

Manchester  Sew- 
age Works  . 

Accrington  Sewage 
Works  . 

Accrington  Sewage 
Works  . 

Accrington  Sewage 
Works  . 

Comparison  of 
Bacterial  and 
Chemical  Tests 

Standards  . 

General 


309-310 
311-312 
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324-325 
325 
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337-350 
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General  .    .    .  356-365 

General  .     .     .  366-369 

Reigate  Sewage 

Works  .    .    .  369-374 

Reigate  Sewage 

Works  .    .    .  374-379 

Leeds  Sewage 

Works  .    .    .  380-409 

General  .    .    .  409-418 

Chorley  Sewage 
Works  and  Gen- 
eral ....  419-428 
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Mawbey,  E.  G.,  Borough   Leicester  Sewage 

Engineer,  Leicester  .  .  Works  .  .  •  428-451 
Fowler  G.  J.,  Chemist  .    .    Manchester  Sewage 

Works   .     .     .  452-468 

Letts  Prof.  E.  A.,  Chemist  Sewage  and  Tidal 

Watery  .    .    .  469-485 

Herdman,  Prof.,  University  Sewage  and  Tidal 

College,  Liverpool    .    .  Waters  .    .    •  485-488 

Pelham,  Hon.  T.  H.  W.,  Sewage  and  Tidal 

Assist.  Sec.  B.O.T.    .     •  Waters  .     .     •  488-496 

Thresh,  Dr.  J.  C,  M.O.H.  Sewage  and  Tidal 

Essex  C.C.                  .  Waters  .    .     .  497-5o6 

HiU,  Dr.  T.  E.,  M.O.H.  Dur-  Sewage  and  Tidal 

ham  C.C   Waters  ...    .  506-510 

Poore,  Dr.  G.  V.,  Professor  Domestic  Sewage  510-516 

of  Medicine,  University 

College,  London 

Klein,  Dr.  E.  E.,  Bacterio-  Bacteriology 

legist  Sewage  . 

WiUiams,  Dr.  W.,  M.O.H.  General  . 

Glamorgan  C.C. 

Frankland,Dr.P.F.,F.R.S.,  General  . 

Prof,  of  Chemistry,  Uni- 
versity of  Birmingham 

Voelcker,  J.  A.,  Agricultural  General 

Chemist 

Index  . 
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Vol.  III.  [Cd.  686—1].   Price  14s.  gd. 

(534  PP-)- 
Appendices. 
Contents. 
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Dated  1902. 
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I.  Tatton,  R.  A. 


DESCRIPTION  OF  APPENDIX. 


PAGE  IN  REPORT 


Report  to  Mersey  and  Ir- 
well  Joint  Committee  on 
Treatment  of  Manufac- 
turers' Waste  Waters 
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APPENDIX 
NO.  HANDED  IN  BY. 
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3.  Tatton,  R.A. 
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5.  Naylor,  W. 


6.  Scudder,  F. 


7.  Thresh,  Dr. 
J.  C. 


8.  Barwise,  Dr.  S. 
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Commission 


Report  on  Nature  and 
Treatment  of  Manufac- 
turers' Waste  Effluents  .  7-ig 

Particulars  of  Methods 
of  Sewage  Treatment 
adopted  by  Local  Au- 
thorities in  Mersey  and 
Irwell  Watershed    .    .  20-30 

Particulars  of  Methods  of 
Sewage  Treatment 
adopted  by  Local  Au- 
thorities in  West  Riding 
of  Yorkshire       .    .    .  31-249 

Particulars  of  Methods 
of  Sewage  Treatment 
adopted  by  Local  Au- 
thorities in  Ribble  Water- 
shed   250-258 

Analyses  of  Sewage  Efflu- 
ents from  Sewage  Works 
in  the  Mersey  and  Irwell 
Watershed     ....  259-263 

Report  on  Outbreak  of  Ty- 
phoid at  Shoeburyness, 
attributed  to  eating 
Cockles  264-265 

Letters  from,  and  a  Report 
on  Sewage  Purification  at 
Burton  Sewage  Farm     .  266-269 

(A)  Circular  Letter  to  Sani- 
tary Authorities  in  Eng- 
land and  Wales  asking 
whether  they  had  con- 
ducted any  experiments 
on  Sewage  Purifica- 
tion   270 
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293-296 
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Slaithwaite  Urban 

Manchester  Corpor- 

District Council  297-298 
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York  Corporation 
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tion  .    .    .  . 

319-320 

London 

419-421 
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gen absorbed  by  Sewage 
and  Effluents  at  Sutton  . 
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Works  
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butor at  work. 
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Summary  of  Evidence  on  Certain  Questions. 
Dated  1908 
[Cd.  4280]  Price  is.  lod. 
Contents. 

I.  Sewage. 

1.  Do  Trade  Effluents  interfere  with  the 

process  of  Purification  by  reason  of 
their  Quahty,  variations  in  Composition, 
Fluctuations  in  volume,  or  otherwise  ?    .  7-9 

2.  How  should  "  Strength  "  of  Sewage  as 

affecting  Purification  be  best  expressed 

or  measured  ?    .       .       .       .       .  lo-ii 

II.  Storm  Water  Sewage. — 

3.  Are  the  amounts  of  Suspended  solids  in- 

creased  or   diminished   in  Times  of 

Storm       ......  12-14 

4.  In  what  way  or  ways  should  the  Sewage 

be  dealt  with  in  Storm  Times        .        .  •  15-17 

5.  What  is  the  increase  in  Volume  delivered 

at  the  Works  during  the  Year,  if  Storm 
water  up  to  5  Dilutions  is  dealt  with  at 
the  Works  ?  18 

6.  Would  it  be  possible  to  have  a  standard 

Form  of  Overflow,  and  how  should  the 
Point  be  fixed  at  which  Overflows  should 
be  allowed  to  come  into  Operation         .  19-20 

7.  Should  the  point  at  which  Storm  Overflows 

come  into  Operation  depend  on  the  Con- 
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figuration  of  the  Land  and  upon  the 
Character  of  the  Surface  Soil  Geo- 
logically 

8.  Should  Storm  Overflows  be  fixed  or  move- 
able ?  22-23 

g.  Should  the  Number  of  Dilutions  at  which 
Storm  Sewage  may  properly  be  allowed 
to  pass  into  a  Stream  be  dependent  upon 
the  size  and  Nature  of  the  Stream  ?        .  24-25 

10.  Should  the  surface  water  from  roads  be 

Purified?  26 

11.  What  are  the  Comparative  cost  and  Ad- 

vantages of  the  Separate  and  Combined 

System  of  Sewers  ?     .        .        .        .  27-28 

III.  Sedimentation  : — 

12.  What  time  is  necessary  to  gain  a  good 

Tank  Uquor  containing,  say,  no  more  than 
6  to  8  parts  per  100,000  of  Suspended 
Solids  (without  the  Addition  of  Chemicals) 
(i)  by  Quiescent  Settlement ;    (2)  by 
Continuous  Flow  Settlement  ?     .       .  29 

13.  Should  Settlement  Tanks  be  used  in  Series 

or  in  Parallel  ?.....  30 

14.  Is  there  any  Advantage  in  the  Employ- 

ment of  Baffling  Boards  or  WaUs  in  the 

case  of  continuous  Flow  tanks     .        .  31 

15.  Should  the  Heavy  Portion  of  the  Sus- 

pended matter  in  Sewage  (road  detritus, 
etc.)  be  removed- as  a  First  Operation, 
or  is  it  better  and  more  Economical  to  let 
everything  settle  in  the  Tanks,  and  sub- 
sequently to  screen  the  Sludge  ?         .  32-33 

16.  Is  there  any  nuisance  from  the  Treatment 

of  Sewage  in  Settlement  Tanks  ?        .  34 

IV.  Chemical  Precipitation  :— 

17.  Is  Sewage  from  which  the  Solids  have 

been  removed  by  the  aid  of  Chemicals 
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less  easily  Purified  by  Subsequent  Fil- 
tration than  Sewage  from  which  the 
Solids  have  been  removed  by  Settlement 
or  by  Passage  through  Septic  Tanks  ?  35-36 

18.  What  is  the  most  Effective  way  of  adding 

Chemicals  to  Sewage  ?       .       .       .  37-38 

19.  Is  it  necessary  to  add  further  Chemicals 

to  the  Sludge  from  Precipitation  Tanks 
for  the  purpose  of  pressing  or  other- 
wise ?  39-40 

20.  Is  there  any  nuisance  from  the  Treatment 

of  Sewage  in  Chemical  Precipitation 

Tanks  ?  41-42 

V.  Septic  Tanks  : — 

21.  How  should  Septic  Tanks  be  shaped  ?       .  43-44 

22.  Should  Septic  Tanks  be  divided  into 

Sections  ?  .       .       .       .       .       .  45-46 

23.  Should  Septic  Tanks  be  used  in  Series  or 

in  Parallel  ?.....  47-48 

24.  Is  a  Sewer  necessary  or  desirable  in  a 

Septic  Tank  ?    .       .       .       .       .  49-50 

25.  Should  the  Septic  Tank  be  covered  ?        .  51-53 

26.  What  is  the  best  arrangement  for  the 

"Feed"  and  "Draw-off"  for  Septic 

Tanks  ?  54-55 

27.  What  is  the  most  advantageous  rate  of 

Flow  through  Septic  Tanks  ?  Should  this 
depend  on  the  Strength  or  Character  of 
the  Sewage  ?.....  5^-58 

28.  Is  it  possible  to   "  Over-Septicise "  a 

Sewage  ?  59-6o 

29.  What  is  the  amount  of  Digestion  in  a 

Septic  Tank.    How  far  is  this  affected 

by  the  Atmospheric  Temperature  ?     .  61-63 

30.  Should  a  certain  amount  of  Sludge  be 

removed  Periodically  from  Septic  Tanks, 
or  should  they  be  worked  for  a  consider- 
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able  Period  without  Clearing  and  then 

all  the  Sludge  removed  ?    .        •        •  64-65 

31.  How  should  Sludge  be  taken  out  of  a 

Septic  Tank,  does  any  nuisance  attend 

the  Operation  ?         ....  66-67 

32.  Do  the  Suspended  Sohds  coming  away 

with  the  Septic  Tank  liquor  tend  to  in- 
crease as  the  time  approaches  for  remov- 
ing Sludge  from  the  Tank  ?       .       .  68-69 

33.  What  amounts  of  Suspended  Sohds  are 

contained  in  the  Septic  Tank  Liquor  at 
the  Commencement  of  the  Period  of 
Working  the  Tank  and  at  the  end  of  the 
Period,  and  what  is  the  Average 
Amount  ?  70-71 

34.  Should  any  Portion,  or  the  whole,  of  the 

Sewage  which  arrives  at  the  Outfall 
in  Storm  times  be  passed  through  the 
Septic  Tanks  ?  72-73 

35.  If  Storm  Sewage  is  passed  through  a  Septic 

Tank,  does  this  cause  an  increase  in  the 
amoimt  of  Suspended  Solids  issuing 
from  the  Tank  .74-75 

36.  Can  the  ordinary  level  of  the  Liquid  in  a 

Septic  Tank  be  altered  (by  the  admission 
of  Storm  Sewage  or  otherwise)  without 
Serious  Detriment  to  the  Function  of 
of  the  Tank  ?  76 

37.  Is  Septic  Liquor  more  easily  Treated  on 

Filters  than  settled  Sewage  or  than 
Precipitated  Sewage,  assuming  that  in 
each  case  the  Tank  Liquor  contains  the 
same  amount  of  Suspended  Solids  ?    .  77-78 

38.  Are  the  Impurities  in  Solution  in  Sewage 

materially  different  from  the  Impurities 

in  Solution  in  Septic  Tank  Liquor  ?  .  79 

39.  What  is  the  Relative  value  of  plain  Septic 
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Tanks  and  Septic  Tanks  filled  with 

rough  stones  or  flints  ?      .       .       .  80 

40.  Is  there  any  nuisance  from  the  Treatment 

of  Sewage  in  Septic  Tanks  ?       .       .  81-83 

VI.  Tanks  in  General. 

41.  Is  it  desirable  that  the  Suspended  Solids 

in  Sewage  should  be  removed  as  far  as 
practicable  before  Sewage  is  Filtered. 
What  is  a  Practicable  Standard  ?       .  84-85 

42.  How  can  the  Removal  of  Suspended 

SoHds  best  be  effected  ?     .       .       .  87-88 

43.  What  Methods  are  there  for  Freeing  Tank 

Liquor  of  Suspended  matter  before  it  is 
Delivered  to  Filters  ?         .       .       .  89 

44.  What  are  the  Comparative  cost  and 

Relative  Advantages  of  the  various 
Methods  of  Settlement  ?     .       .       .  90-94 

VII.  Contact  Beds 

45.  Should  the  whole,  or  any  part,  of  the 

Interior  of  Contact  Beds  be  constructed 
of  Building  Material,  or  may  this  be 
dispensed  with  in  some  cases  ?   .       ,  95-96 

46.  May  the  depth  of  Contact  Beds  vary  with- 

in certain  Limits  ?    What  Limits  are 
Permissible  ?.....  97-98 

47.  What  is  the  most  Convenient  Size  for  a 

Contact  Bed  ?    .       ...       .       .  99-100 

48.  What  are  the  best  Filtering  Materials  for 

Contact  Beds  ?  101-103 

49.  What  size  should  the  Filtering  Material 

be  for  Contact  Beds,  and  should  it  be 
graded  in  the  Beds  ? .        .       .       •  104-106 

50.  How  should  the  Bottom  of  the  Contact 

Bed  be  Constructed  ? .       .       •       •  107-108 

51.  Is  it  generally  Desirable  that  Sewage 

should  be  subjected  to  some  Form  of 
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Tank  Treatment  before  being  put  on 
Contact  Beds  ?  109-110 

52.  What  Period  of  Filling,  Standing  Full, 

Emptying,  and  Standing  Empty  are  best 
in  Practical  Working  for  {a)  Primary 
Beds  and  {b)  Secondary  Beds     .       .  111-113 

53.  How  should  Contact  Beds  be  Filled  and 

Emptied  ?  114-115 

54.  Views  as  to  Automatic  Gear  for  FiUing 

and  Emptying  Contact  Beds  ?    .       .  116 

55.  What  Amount  of  Tank  Liquor  per  Cubic 

Yard  of  Filtering  Material  can,  in  Prac- 
tice, be  properly  Treated  in  a  Primary 
Contact  Bed  in  24  Hours  ?        .       .  117-118 

56.  What  Amount  of  Liquid  from  a  Primary 

Bed  can  in  Practice  be  Treated  on  a 
Secondary  Bed  per  Cubic  Yard  of  Filter- 
ing Material  per  24  Hours  ?       .        .  119 

57.  Can  the  Rate  of  Working  of  Contact  Beds 

be  Increased  in  Times  of  Storm  without 
Impairing  the  Efficiency  of  the  Beds  or 
the  QuaUty  of  the  Effluents  ?     .        .  120-121 

58.  May  Contact  Beds  in  Time  of  Storm  be 

used  as  Streaming  Filters,  and  are  there 

any  Advantages  in  so  Worldng  them  ?  122-123 

59.  Is  the  Amount  of  Suspended  Solids  In- 

creased if  the  Beds  are  Filled  and  Emp- 
tied more  frequently  in  Storm  Times  or 
other  Times  ?  124 

60.  Is  one  Contact  Sufficient  for  the  Conver- 

sion of  Certain  Tank  Liquors  into  a  Satis- 
factory Effluent?       .       .       .       .  125-127 

61.  At  what  Rate  or  Rates  do  Primary  Con- 

tact Beds  and  Secondary  Beds  lose  their 
Water-holding  Capacity  ?    .        .        .  128-134 

62.  On  what  does  the  Loss  of  Capacity  in 

Contact  Beds  depend  ?       .        .        ,  135-137 
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63.  How  can  the  Capacity  of  Contact  Beds 

best  be  Maintained  ?  .       .       .       .  138-139 

64.  Can  the  Material  of  a  Clogged  Bed  be 

Washed,  and,  if  so,  how,  and  at  what 

Cost  per  Cubic  Yard  ?       .       .       .  140-141 

65.  Cost  of  Contact  Bed  Installation  per  Acre, 

and  Amount  of  Liquid  Treated  per  Acre 
per  24  Hours  in  Ordinary  Times  and  in 
Storm  Times     .....  142-143 

66.  To  what  Extent  is  the  Organic  Matter  of 

the  Suspended  Solids  in  a  Contact  Bed 
Effluent  different  from  the  Organic  Mat- 
ter of  the  Suspended  Solids  going  into 
the  Bed  ?  144 

67.  Is  the  first  Flush  of  Effluent  from  either 

Set  of  Contact  Beds  ever  Putrescible  ?  145-146 

68.  What  is  the  Action  of  Contact  Beds  when 

Full  and  when  Resting  ?    .       .       .  147-148 

69.  What  are  the  Conditions  of  Aeration  of 

Contact  Beds  ?  .       .       .       .       .  149 

70.  Is  there  any  Nuisance  from  the  Treat- 

ment of  Sewage  on  Contact  Beds  ?     .  150 
VIII.    Percolating  Filters. 

71.  What  are  the  best  Filtering  Materials  for 

Percolating  Filters,  and  what  Size  should 

the  Material  be  ?       .       .       .       .  151-153 

72.  What  Depth  should  a  Percolating  Filter 

be?  154-155 

73.  Is  it  generally  Desirable  that  Sewage 

should  be  Subjected  to  some  Form  of 
Tank  Treatment  before  it  is  put  on  Per- 
colating Filters  .        .        .        .        •  156-157 

74.  Is  the  Material  in  Percolating  Filters 

better  Disposed  in  the  Form  of  Two 
Beds,  to  be  fed  in  Succession,  or  in  one 
Deep  Bed  ?  158-159 

75.  How  Should  Percolating  Filters  be  Fed  ?  160 
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76.  Should  the  Feed  of  Percolating  Filters  be 

Intermittent  or  Continuous  ?      .        •  161-162 

77.  What  is  the  best  Form  of  Distribution 

for  Percolating  Filters  :   What  are  the 
Conditions  of  a  Perfect  Distributor  ?  .  163-164 

78.  Is  it  best  to  put  on  a  Percolating  Filter  a 

fairly  Constant  Amount  of  Liquid,  or 
can  the  Amount  Safely  be  increased  in 
Times  of  Storm  ?       .       .       .       •  165-166 

79.  Is  there  any  Practical  Advantage  in  Arti- 

ficially Heating  the  Liquid  which  is  being 
Treated  on  Percolating  Filters  ?  .        .  167 

80.  Are  Open  Sides  an  Advantage  to  a  Perco- 

lating Filter  ?  168-169 

81.  Cost  of  Percolating  Filter  Installation  per 

Acre,  and  Amount  of  Liquid  treated  per 
Acre  per  24  Hours  at  Ordinary  Times 
and  in  Storm  Times  ?        .        .        .  170-175 

82.  What  are  the  Conditions  of  Aeration  of 

Percolating  Filters  ?   .        .        .        .  176 

83.  What  is  the  most  Convenient  Superficial 

Area  for  a  Percolating  Filter  ?    .        .  177 

84.  Is  it  desirable  that  the  Bottom  of  a  Per- 

colating Filter  be  Raised  from  the  Ground?  178 

85.  Do  Percolating  Filters  Choke  ;  if  so,  how- 

can  the  Choking  be  Removed,  and  at 

What  Cost  ?.....  179-180 

86.  Of  what  Nature  are  the  Suspended  Solids 

in  the  Filtrate  from  Percolating  Filters, 
how  much  is  Organic  Matter,  and  are  the 
Solids  Putrescible  apart  from  the 
Liquid?    ......  181 

87.  To  what  Extent  is  the  Organic  Matter  of 

the  Suspended  SoHds  in  a  Percolating 
Filter  Effluent  different  from  the  Organic 
Matter  of  the  Suspended  Sohds  going  on 
to  the  Filter  ?  182 
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88.  Suggestions  for  Settlement  or  other  Se- 

paration of  the  Suspended  Solids  in  a 
Percolating  Filter  Effluent  .        .  183 

89.  What  is  the  Action  of  Percolating  Filters 

with  Regard  to  the  Oxidation  of  {a)  the 
Ammoniacal  and  Organic  Matter  in 
Solution ;  (6)  the  Organic  Matter  in 
Suspension  ?  184 

90.  Do  Ammonium  Salts  and  Organic  Sub- 

stances in  Solution,  not  of  a  Colloidal 
Nature,  pass  rapidly  through  a  Perco- 
lating Filter,  or  are  they  first  Absorbed 
by  the  Filtering  Material  or  by  Growths 
on  that  Material,  so  that  their  Passage 
through  the  Filter  is  a  very  Gradual 
One  ?  185 

91.  What  are  the  Effects  of  Changes  of  Atmo- 

spheric Temperature  on  the  Working  of 

a  Percolating  Filter  ? .        .       .       .  186 

92.  Is  there  any  Trouble  from  Vegetable 

Growths  in  Percolating  Filters,  if  so, 
what  are  the  Causes  of  the  Growths,  and 
how  can  they  be  Prevented  ?     .        .  187-188 

93.  Is  there  any  Nuisance  from  the  Treat- 

ment of  Sewage  on  Percolating  Filters  ?  189 
IX.  Filters  (including  Contact  Beds)  in  general. 

94.  What  are  the  Cost  and  Relative  Advan- 

tages of  Percolating  Filters  and  Contact 
Beds.  Is  one  Form  best  for  some  kinds 
of  Sewage,  and  the  other  Form  for  other 
lands  of  Sewage  ?      .       .       .       •  190-193 

95.  Is  the  Chance  of  Nuisance  any  greater 

with  One  Form  of  Filter  than  with 
Another?  ^94 

96.  What   are   the   Comparative  Working 

Capacities  of  the  Two  Forms  of  Filter  ?  195-197 

97.  How  would  the  Working  Capacity  of  Fil- 
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ters  vary  with  Variations  in  the  Strength 
of  the  Tank  Liquor  ? .       .       .       .  198 
X.  Storm  Water  Filters. 

98.  Storm  Water  Filters     ....  199-201 

99.  Do  Storm  Water  Filters  lose  any  of  their 

Efficiency  through  being  used  only  Inter- 
mittently at  Long  Intervals  ?     .       .  202 
XL  Sludge. 

100.  Disposal  of  Sludge     ....  203-205 

XII.  Effluents. 

101.  What  Constitutes  a  good  Effluent       .  206-208 

102.  Is  the  Type  of  Effluent  from  a  Contact 
Bed  Superior  or  Inferior  to  the  Type  of 
Effluent  from  a  Percolating  Filter  ?    .  209-210 

103.  What  Test  or  Tests  are  chiefly  relied 
upon  in  judging  of  the  Quahty  of  an 
Effluent  ?  211-214 

XIII.  Standards. 

104.  Is  one  Standard  for  all  Effluents  passing 
into  non-potable  Streams  Possible  or 
Desirable  ?  215-217 

105.  How  should  a  Plurality  or  Series  of 
Standards  be  Formulated.  What 
Amount  of  Suspended  Matter  should  be 
allowed  in  an  Effluent  ?     .        .        .  218-219 

XIV.  Tests. 

106.  Values  attached  to  Different  Chemical 
Tests  ? 

XV.  Miscellaneous. 

107.  Views  with  Regard  to  the  Quantitative 
Determination  of  the  "  Strength "  of 

a  Sewage,  Tank  Liquor,  etc.  ?    .        .  224-225 

108.  How  far  should  a  Sewage  Installation 

be  worked  Automatically  ? .       .       .  226-227 


220-223 
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j^ote. — In  the  case  of  each  of  the  Undermen- 
tioned Sewage  Works,  fuU  particulars  are 
given  of  the  Process,  with  Chemical  and 
Bacteriological  Analyses  of  the  Sewages, 
Tank  Liquors  and  Effluents  and  Summary. 

1.  Accrington   and   Church   Sewage  Outfall 

Works 

Diagram  A.  Showing  Bacteriological  Re- 
sults      .       .       .       .  • 

2.  Andover  Sewage  Works  . 

Diagram  B.  Showing  Sewage  Flow 

3.  Calverley  Sewage  Works  . 

Diagram  C.  Showing  Sewage  Flow 

4.  Caterham  Barracks  Sewage  Works  . 

Diagram  D.  Showing  Sewage  Flow 
Diagram  E.  Showing  Bacteriological  Re 
suits       .       .       •       •  • 

5.  Chorley  Sewage  Works    .       .  • 

Diagram  F.  Showing  Sewage  Flow 

6.  CHfton  Sewage  Works  . 

Diagram  G.  Showing  Sewage  Flow 

7  Exeter  Main  Sewage  Works  . 

Diagram  H.  Showing  Sewage  Flow 

8  Exeter  (St.  Leonard's)  Sewage  Works 

Diagram  I.  Showing  Sewage  Flow 
q  Guildford  Sewage  Works  . 

Diagram  J.  Showing  Sewage  Flow 


1-44 

41 

45-57 
46 

58-71 
60 

72-107 
74 

104 
108-123 
108 

124-134 
124 

135-149 
136 

150-161 

150 
162-181 
162 
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10.  Halton  Sewage  Works     ....  182-192 

Diagram  K.  Showing  Sewage  Flow      .  183 

11.  Hampton  Sewage  Works  ....  193-205 

12.  Hartley  Wintney  Sewage  Works      .       .  206-217 

Diagram  L.  Showing  Sewage  Flow       .  207 

13.  Hendon  Sewage  Works    ....  218-237 

Diagram  M^.  Showing  Sewage  Flow  (High 

Level)   218 

Diagram  M^.  Showing  Sewage  Flow  (Low 

Level)   219 

14.  Hendon  Ducat  Filter      .       .       .       .  238-298 

Diagrams  N,  O,  P,  Q.  Showing  Bac- 
teriological Results  ....  294-295 

15.  Horfield  Sewage  Works   ....  299-323 

Diagram  R.  Showing  Sewage  Flow      .  300 

16.  Kingston-on-Thames  Sewage  Works  .       .  324-349 

17.  Knowle  Sewage  Works    ....  350-364 

18.  Little  Drayton  Sewage  Works  .       .       .  365-381 

Diagram  S.  Showing  Sewage  Flow       .  366 

19.  Maidstone  Sewage  Works        .        .        .  382-395 

20.  Newton  -  le  -  WiUows     Central  Sewage 

Works   396-404 

Diagram  T.  Showing  Sewage  Flow       .  397 

21.  Normanton  Sewage  Works       .       .       .  405-417 

Diagram  U.  Showing  Sewage  Flow      .  406 

22.  Oswestry  Sewage  Works  ....  418-433 

Diagram  V.  Showing  Sewage  Flow       .  419 

23.  Prestolee  Sewage  Works  ....  434-447 

Diagram  W.  Showing  Sewage  Flow      .  435 

24.  Rochdale  Sewage  Works  (Roch  Valley  Out- 

fall)       ......  448-467 

Diagram  X.  Showing  Sewage  Flow      .  449 

25.  Slaithwaite  Sewage  Works       .       .       .  468-482 
Diagram  Y.  Showing  Sewage  Flow  .       .  469 

26.  Withnell  Sewage  Works  ....  483-503 

Diagram  Z.  Showing  Sewage  Flow       .  484 

27.  York  Sewage  Works       ....  504-517 
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